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English translation of the abstract of JPA 2003-289060 
PROBLEM TO BE SOLVED 

To provide a cleaning solution and a method for cleaning a 
surface of a semiconductor device substrate by which fine 
particles and organic contaminates adhered to the surface of 
the substrate are eliminated without the surface corrosion. 

SOLUTION 

The cleaning solution for the semiconductor device substrate 
contains at least the following three components and the method 
uses the cleaning solution. 

Component (A) : an ethylene oxide type surface active agent which 
comprises a hydrocarbon group optionally having a substituent 
excluding a phenyl group and a polyoxyethylene group , in which 
the ratio (m/n) of the carbon number (m) of the hydrocarbon group 
and the oxy ethylene number of the polyoxyethylene group (n) is 
1 to 1 . 5 ; the carbon number (m) is 9 or more ; and the oxy e thy 1 ene 
number (n) is 7 or more ; 
Component (B) : water; and 

Component (C) : an alkali or an organic acid. 
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DDHSA] «fo3?#R****/nK>*iHS ; 
•^Jy-N, N ' - ( (2-t KnJf-y-5-/ 
•fc^Tii^tig) , xfi/y-77$y-N, 
N' -t** ( (2-t Kndr^-5-*^*7at=/l^) 

■So 

[0 0 5 9] (3-2) N. N* - (2-tKn* 
30 vz-Ov^/U) m^uv^r S V-N, N J -2Kg [H 
BED] &t/-tO«?W«::«x.tf % N, N' - 1*^ (2 

[H BED] , N, N 1 - fcTJX (2-t Kn*-> 

2mm [HiMBED] % N, N' - fcT X (2-t Kd* 
>— 5 P/U^y-/;U) xfi/yv/7^y-N i N' 

[0 0 6 0] (4) t©fe:Witf, xf^ 7 ; 

40 >m:*?&t* mm, f^zm. m^m^t*(o^j^^m 
m\?vitfrmm. mat. a^it;***^ 

[0 0 6 1 ] Jb!BO£gffc£iJfi, KojgffiotoSrfiSfflL 

[0062] ±iBU]t»ft:#j<z>*-et>, as*ja*. ^ 

DTA] , v?xf u>hy7;V5S8 [DTPA] « 



(^5 L L-->'*^*>'gf) [EDTPO] , /DtVyv? 

75yrh7 Mfuy*^*yi) [pdtmp] ? 

B*->7x=yt*« [EDDHA] IfcV-tOR** ; 
N, N' - f ^ (2 - t Kn^fi/'O^) 
75V-N, N' -2R» [HBED] a«#*U\, 

[0 0 6 3] tt-t^lrol.^^xuy-;7 $ y 

h t Kn^f->73i-/Ug^^ [EDDHA] , 
^•77 5>-N, N' -fc** [ (2 - 1 Kndf->- 5 
-^^7xn/H mm [EDDHMA] , 'Sx-fSs 

yhDT^^smm [dtpa] , ^f-^>i?ri^4 

gf& [EDTA] % 7*n tVy^^Vr \~y (p^u 
>*x*^m) [PDTMP] *S»*UV\ ±12<0£f{t 

[0 0 6 4] ft*«t>©«fl2»«)»ft»±, ffift£KTOB 

oTttS»rig{R-rixfiJ:i,>^, ii# i~ioooo P p 

m, jfsL<l±5~1 0 0 0 ppm. jj S L < fi 1 
0~2 0 0 p pmf*)5, %£itm<Dfel£lim-fgZ>Wi£ 

[0 0 6 5] itf^ifi, mftffcmztix^znm 

l:^tl~tf ppmlgiOFeAl, Zn|#l 

^Wfil±, 5 p p m^T, ff^L<f±lppm« 
T. HK$?£L<fi0. 1 p pmWTt $n-5, Hf^TJ 

#, swiDLt^irffaiJt b#m 

[0 0 6 6 ] #3§f?S<Oi5fcrf7£fi, -t<0ttfig^«/i 

(2-^W7*hf7'/yy i 2 -^/u^T'h-i' $ 

/i"<y/h!J7/-yK 7 h7y-/K 3-7?/ h!) 
T/-/K N (R) 3 (Rtt«*ftl~40r^*yU 
S) . N (ROH) 3 (Rtt&*ftl~40T/U*/U 
£) . !7t"7. 7 i ^-'7 1/7'^) , *igtt#y-e- (aty 



3r/U7VU = — (ROH (R fic*iS?gC 1 ~ 4 CO 

TVi^/uS) ) «©6WWiJ. MR, M'kir'Kig, t K 

7-;|, 7'Wk7y*->)A, BHF?WK7^i 

vj-^fm^mzttm Ltz# y ^-^co^*^^ 

# T £ 5 a: y ^ > J^il #J ft if ^ if % fi & . 
[0 0 6 7] ^LT, *«W©i5feif«f^*i-er5<|fefl5 

**§-fcfi. a5*»^oiaS6fl:**««tt, aflfo. o 
l~5fifi%, #-£L<IZ0. i~imm%t£tiz,. 
[0 0 6 8] bzzx\ fti*-*-5*«<0Sffiu:tt, iiH 

So rco^/^JS^i UTf±, Mxli, CuWii' 
[0 0 6 9] ft*}, **W038fcj*JS»Cft^T, r||jffl«j 

«x.tfcu^»w«oEit(itt-*BK»«a&iit», avfiis 
xftftizmm-tzzbzm&i-z. -tofcftictt. 

O^Sf±, ^Jx.tt\ 1 0 p prn^T, if* L< l± 1 p 
pm, SfC^f* L<f±l 0 p p b^Tir^ixS, 
[0 0 7 0] #&m<Ofcftmt* &S/!^/<-7^^ 

xyisjT'U xmttb'<n¥mfc7 t '<'( *m 

Ltli, Si, Ge, G a A s *$<D¥mfctt 

$fr-, s io 2 , Sfk->y = ^, 7^7^. ismi:^-^, 

(B a, S r) T i 0 3 (BST) . K. f« 

so »afctt«fJKfc^fc»#**;W. Cu. Al^M 



■ft iffliuuj-tojuou vriuu j-£oauowrty 



15 

£ fetid ft <bro££, v-yiMK, WtcfottZtmtfh 

*fW©f6*T?*>5. Sir. S i 0 2 C9J±^«i£fi3. 8 
~3. 9T'fc5 0 

[0071] *^pj^ife#fg{±. mwt,cm&&m 

Sfcr^lcSfigf^ta^ftS. IMSi Ltli, W, C 
u . Ti, Cr, Co, Z r , Hf, Mo, Ru, A 

u, pt, AgZf&mtfbft, m&&m{t&®i t lx 
n. ^tib<r>m®&m<ni-y<m. mm. ->y-y--r k 

^*if<bft5 0 -tlibO^T-ii, W£.tf/X{iC U755 

[0072] mmz? ^?x<r>'$;#i-z>mm<Dmfr$: 

ftoTM-k LTf±, ^y^fv?ry-htWifliL 

^^T^VJI^ K^^^Vi/Lfc^roft^Xg, 

[oo73] *^wcoffi^*^-rfttt'. e^ffi.Bs#t 

Wl^*?rft^^di:^tii^5. lot, *&W<D&cftWi 

o. i5^migro) y-hi^^y^ry-CM 

[0 0 7 4] ^®SiCuSr*-rSS«roffijf^5XS 
iLTfi, CuSriEljltt»tL-Cfi£fflL3t*fr(0. Cu 

ft5. ftfrfttcfi, ^^/^^tcCuKSrJFMLfc 
'&<D&frTM. tt:Cugl:^UCMP (Chemical M 
echanical Polishing) Zft^tz'&^WfrTM. &M±. 

[0 0 7 5 ] Sfc, **W©86*»«:, $fi£JBffl£ft 

*«zKy^-*f». «^^y-r- (v-n^f->^) 

ft*. %mm>J^-tfmk LTfi, Polyimide, BCB 
(Benzocyclobutene) , Flare (Honeywel 1|±) , SiLK(Dow C 
hemicaD^^^lf £ft. MWitf 'J -7— tf&k LTfi, F 
S G (Fluorinated silicate glass), BLACK DIAMOND (Ap 
plied Materials). Aurora( B *ASM) &tfmf <bft3. 

[0076] *&w<r>fc&mi*. ±m<Dmiz, mm&m 



(9) 

16 

6 0' iil±^7kttSr*f^<*:^<-<^ffl£«Oifcjf- 

[0077] *&w<Dmftm<Dmm*m-t, 

*«fe«cj:*itfj:t\ (0J*.ff.-JKEi§ 

£\ {&<£>/&:»•) OH, ffifta>2j&#$fc,i3j£#«± 

U LTfc J: <r-\ 

[0 0 7 8] *5SW05#»flC7*/W ^ffl* 

f *fflg«T-t>, ifte>*rr#»fc2IKttK:S*Lfci,v0 

[0 0 7 9] -tteioh. **W©te©Rgf±. «T<0* 
ft (a) , (b) £.0* (c) Sr^fc-fwi^#m<!:'r 

[0080] c a ) mntfHz^&ttm+nm&zxf&m 

( b ) ^Sfe&MSd 5 1 0 0 0-5 00 0 ( X 1 0 1 0 a 
toms/cm2) ^fcSSSfcftfrLfcifrg-fci*^ 
T, ft»««5^«sA«**« 10 (xiOlOatoms 
/cm2) aTt'fc5, 

( c ) igrfg 0 . In m£l_t<Ds<— : r -f^/l'l:8 0 0 0~ 
1 0 0 0 00 (fll/0. 0 3m2) ttS^rroKR 

xmrnmrnrnzt (#) Bft»Lfc«*fc*v^T. aa* 

— t"^ >/HMfcflS, t=0. 5~10§g. Ril^gO. 
30 6 r©n«rt"C2 0 0/tfl«T, 4fcf±. HJS^S 
0. 9 rORiiirtT-(±8 0 O/tfliWTT-fcS. 
[0 0 8 1] 4*3, ±IEO ( b ) SU 5 ( c ) OM^fi, 

Cu«(D«ffi«-^ia»a-Wfw*fLT. **^*Kafcif 
[0 0 8 2] ±C«)*J8WOifc*jKJCi*v^T» 

(b) sot (c) sri«fc-r tv>5 z kit. &mm. /< 

-x^c^^^, [Srftro^Sfe5rt35»}c|^*1-5wi:^ 
[0 0 8 3] (c) tt, gfe^*f*^SB&P]*g*t5Sro 

fffkttl*5r ir^g*-T5. oSOSlO. ldmKi 
50 ©/<-T-f?/Hr8OOO-lO00O0 (f@/0. 0 



77 

3m 2) m*Z*&T aftn&ttStE«Sfr8l:»a»M 
t : 0. 5-1 [#] £LT8c*Ut«, S«i^i»* 

0. 6 r ORJlft-Cf^ 8§t5/>- x-f 2 0 0 

£8 0 U £K«S«r»ft(rflrMKl:-C# 

[0 0 8 41 sfc, i&Lfc, aWSWro^ft^'W* 

iotS# Ub®£-Cfc 5 r. t £7j*-f 0 

[0 0 8 5] MIC, »a*(CJ:5«fef**ft, 

fti:'£iSffl-f5:: ttJ:9. <fc 5$£L/:«feifM*^# 
[0 0 8 6] *fSS3©S:»;fri£W:. ft^ffitrSKKliCS 

[0087] %j*R*mtt. /< 5 'fSffi^tos^ < a 

t3O»^5.3 0», JfSL<lil~l 5#\ tfeSI** 
j£gBeo$§-£\ 1 ,5 3\ #sU<lt5#A> 

6 5#T-&5. ifei*B*ffljJ*Sr ? 3 
#T-ft<, fti-?5»^l±. *i*»!i*<a|6]±tt/h3<, 

[0 0 8 8] tfe#f£<Di&Kfi. a*ffMSffi£ 3ix5;45. 
ifeif$^£[6]±£-fr3B&*JT\ 4 0 ~7 OtgSKflOia 



(10) 

iSSBLfi^tft, *tESrffl«3 0 0TC^±ro*D«i«a 

«t o xmm^mt^mi&i- z =. t u \ 
[oo8 9] *«w©ft**ffitt, Vomtuzxz 

[0090] mmm^v •xoumt. &mzmvi u#s 

(D^^l.v> o S^lcil&S5:0. 5 * tf^/uyy 

fc«fc<9, s<-Tj?;i-<Dm4x&imL<fa±-tZ<DX~# 

-tt>^txi,X\/\ 

[0 0 9 1 ] 

[0 0 9 2] nt&m 1 s 2 S.t> , fcfcg£0ij 1 ~ 3 

a) i&mmmm (smc: mm^s i o 2 ) f+#o 
«) ^, s i o 2 ^9y-»«fci o^waatLfc. a 

( (t*) 'S3 — ffii ("KSSP— 20 lj ) T*-^ tV 

i>-^-7 y >-?tt$l TLS-5000J ) £ 
«affiJcf!f»L*:?S*!t-7-«Sr«fiL. 0. 2^^© 
s i 0 2 ef^-af«l (fcfc'U ±PS(i iooo 
0 08) {+«LT^5Ci$r«IISLfc. 

[0093] « i (r^-r«fef#ffi^^ffl l, jitso^/uf- 
40 xf^— kj: 9, pvAScy? v-c-±te<os i O2 

B&S Lfc„ i5fe^?gfc «fc 5 mmtmS.X 1 » WfT ft o fc 0 
[0 0 9 4] 



(11) 



19 



20 







0.2 ft mJtt± : 






mm 


mm* 


m 


n 


m/n 


ppm 


mm 


mm 

ppm 


mm 


ppm 






HJSM 1 




12 


11 


1.1 


50 


TMAH 


50 


EDDHA 


100 


>8000 


59 


^JS£I2 


CuHP(CW)) u H 


12 


11 


1.1 


50 


TMAH 


50 






65 


JttttHl 












TMAH 


50 


EDDHA 


100 


515 


ifc*W!2 


CjjjH^-ph-SOsH 








40 


TMAH 


70 


EDDHA 


100 


250 






2355 



S!l5e££{t : HJfc*?-.* v y - r V >rVM l"L S - 5 0 0 0 J (Jt v 'J * 9 h : 4 0 mm) 
&fr1Rt<Q£ti&iW±V>s*~-f--f ^JMBjftttS 0 0 0~1 0 0 0 0 0 0 3 m 1 ] T?ab-5>c 



[0 0 9 5] *i£^j3~6S:t>'J:t:l5c0iJ4~8 
ffi) 5fe-f\ Jfclfeffll tlBl*R»cs i 02*HF-W-*»«&fe 

*o. saw* ufc^tt, n^i 1 1 mm\z S i o 2 

[0 0 9 6 ] «2 tf cOiSiX'ttS?ffitti!fcco*&T-?Tofc 0 



te^S^m (S i OC : «***S i 0 2 ) 

tttcoxT. hfi- (2cm^) SrS? 2 \z.m&<n&fc&mz 
• . SiSfcfltrtS. 0. 5»a, hJfSrfiitlcfltfcB 

*-CfHBLfc. ffffSVtt. O : 8 0%«±. A: 50 
%&L±8 0%*«, X : 5 0%&ffit Lfc„ 

[0 0 9 7] 

[*2] 









0.2/c mfiLL : 






mm 




m 


n 


m/n 


ppm 


mm 


mm 

ppm 


mm 


ppm 










12 


9 


1.3 


50 


TMAH 


50 


EDDHA 


100 


0 


>8000 


1321 




C 12 H 2S 0(C 3 Ii 4 0) u H 


12 


11 


1.1 


50 


TMAH 


50 


EDDHA 


100 


0 


1012 




C^OCC^O^H 


13 


10 


1.3 


50 


TMAH 


50 


EDDHA 


100 


0 


1123 




C^OCC^OuH 


16 


13 


1.2 


50 


TMAH 


50 


EDDHA 


100 


0 


1524 


JUS084 




8 


8 


1.0 


50 


TMAH 


50 


EDDHA 


100 


X 


4924 


it&0»5 




12 


7 


1.7 


50 


TMAH 


50 


EDDHA 


100 


X 


2061 


Jfc««6 


C 12 H 35 0(C 2 H 4 0) 13 H 


12 


13 


0.9 


50 


TMAH 


50 


EDDHA 


100 


X 


1712 




CwHaOCCaHOaH 


16 


20 


0.8 


50 


TMAH 


50 


EDDHA 


100 


0 


1776 




C lt H^O(C»H 4 O) 10 H 


18 


20 


0.9 


50 


TMAH 


50 


EDDHA | 


100 




2926 



m&sm : rsSSfci^ : SS, ftiren t : 0 . 5 $■) 

8156266 : BH^x'/fiTV >7*ttK TLS-5 0 0 OJ (17^7 h : 1 0 mm) 

&'&1ft<0&&.%M±(0'<— T4 ^;M18t±8 0 0 0- 1 0 0 0 0 0 0 3m ! ] 



[0 0 98] HJS0iJ 7 ~ 1 0 

» {£$smsp8i? (s i oc : fcmtiis \ o 2 ) ##w 



8-r v^->y =1 vstg (¥gr*:4-cyfnn^i 
s i o 2 7s7 y-sasKi o»waaiLfe. saigas 



(12) 



21 



22 



««rS*E*-C 1 U -rA-^t'VT— ( («c) 

*^^3-Si fKS S P-2 0 lj ) T'^ f>$£fil$-fr 
fc. ^-f-'-Sffi&SgiS (efi:a^v^= 

T'jyy&m TLS-6 6 OOj ) -C'£t£*ffi(wfl-# L 
fcfRe^-ftSrffl^U, 0.11 Mm{U±OS i0 2 tf 
jS*-£ft*«± (fcfc'U ±Kf±l 0 0 0 0 OS) tt# 

[0099] m3 \z7jk-tmftwiz&m u twa^^A-?- * 



[0 10 0] 
[«3] 







PH 


0.11 M mJ^Lh: 


JNNBtttt 






. turn 




m 


n 


m/n 


iftJK 
ppm 




we 

ppm 




PPU1 


mm 


ma. 

ppm 


ftiMlr 




MM 7 


C X ^0(C S H 4 0) U H 


12 


11 


1.1 


50 


TMAH 


75 






EDDHA 


100 


10.5 


>20O00 


838 






12 


11 


1.1 


200 


TMAH 


1000 






EDDHA 


100 


12 


792 




C^OCCjH^OjjH 


12 


11 


1.1 


50 








0.45 






2.5 


497 


io 


C l2 H as O(C 2 H i O) il H 


12 


11 


1.1 


200 








0.45 






2.5 


813 



: * ^ 97^:i56s- asts-as : m&. m®#m t : o . s«-) 

WS«S: BJJim^FiV^-rVv^ttli TLS-6 6 0 0J (i?y*?l-:i0mm) 
ffi»H«i«Sffi±Wv<-f -f ^ Mftli 2 0 0 0 0-1 0 0 0 0 0 [1H/0. 03m'] 
«^<O/N*-r^^^«IScl±S«t^C'-«-RC<t*^0. 9 r«^R®l*3-CO<a86:-c**o 

[oioi] mmm n, 1 2so*Jt^j 9 

tf) 5fc1\ Xtfeftll irlSJ^tdS i 0 2 «C : f-f+»SffiSrfp 
£0. Sftffit LfcEWMi. ^i£#J 1 t S i 0 2 * 



[0 10 2] 
[*c4] 







0.2 ^ mja± : 




8* 




m 


n 


m/n 


iSkSL 
ppm 


mm 


as 






11 


C u H 23 0(C 2 H 4 0) li H 


12 


11 


1.1 


50 


mm 


2.25 


>8000 


248 


HifiM 12 


C 12 H^O(C 2 H 4 0) u H 


12 


11 


1.1 


50 




10 


290 


ifc«#Jl 


7*-* AS 








10000 




10 


2455 



z£#:fr8= : * t> ? Oft&Sg : sa, gfe^^H t : 0 . 5 9t) 

mUMS. : BSig^V^-T'J >rt±9i TLS-5 0 0 0J (Ji? v>;*7 }• : 4 0 mm) 
SiflttrOg^Mie^-x-r *;HS|&I±8 0 0 0-1 0 0 0 0 0 0 3m'] 



[oio3] ns&m i 3&mtgj0ij i o 

f->^V!I (^@r^ 2 ^>5 L <7?Rffi^£^) 
*4"«C3«MB]»»U 

E&ggB (Bitfxy^ryy^iS! TLS-5 
0 0 0J ) T?iH5£Lfc£ft, SStttargO. 2 a mti 
JbO/<~r W ^ /HO* 1 ^fiy± (fcfc* L, ±ISfi 10 0 so 



0 0 06) tt*L-C^fc. rcoStE*5 CClciiailPJSP 
*il,fc*3 iclE«cW3-Sfcrff£',c3- 1 0 a-HnaflM&S Lit 

[0104] JtRW 1 1 

Xtttt 1 3 Kfev-c, ft*ffii:LT. 2 9Sfl:%*^ft: 



(13) 



23 



24 



£S*fctl : 4 : 2 0tTa*LTWf4LfcjS» (AP 

[0105] tttt« i i nfcftm-i. tit&'&ntfm®.:?- * 



[0106] 
[*5] 







PH 


0.2/* mJSLt : 








m 


n 


m/n 


ppm 




ppm 






13 


CuH^O(C^O) lt H 


12 


11 


1.1 


25 


NH 4 OH 


2800 


11.3 


>10000 


756 


JfcttWlO 












NH^OH 


2800 


11.3 


1866 














APM 


6000 


10.3 


1145 



APM : 2 9II»7V<=T*. 3 0 *g%J§K-ffc*fg*i3 *WK****Jfc 1 : 2 
TS^fiffi : 5 0t:> i56t^W t : 1 0* (.s-vVtiv Y : 1 Oram) 



4 0T«frU»« 



[0107] mmm 1 4&vjtiKM 1 2 ~ 1 4 

srSilicon (IV) Nitride^ (Johnson Mattheyftgf fS 
tk#12145j ) 0. 0 2 g/Lz5S^0§tuB.o5 O'ClCiS 



. s^Tyr^a* rLs-5oooj ) izxv. 

[0108] 
US 6] 







PH 


0.2^ mJSLL : 








m 


n 


m/n 


ppm 


US 


ppm 




SKttffll 14 


C ia H J5 0(C I H 4 0) 11 H 


12 


11 


1.1 


25 


NH 4 OH 


2800 


11.3 


296 


itKfll 12 










25 


NH 4 OH 


2800 


11.3 


3888 


tt*0Hi3 


^--fc-^DCllOO 








25 


NH 4 OH 


2800 


11.3 


3208 


Jtiwo 14 












NH«OH 


2800 


11.3 


> 10000 



ffitt-ftraitifi rrf*L-4 4j : t4r'>xf u vs^->7'd t; uycrn 7 #^2200 

H^ffiJittK r^---b-7DC 1100J : **yxf l/^WtvT'f I'l'O/n-^MM, £-?4ll00 
tm&M : 5 Or, &gS$K t I 1 0# (i-;-^-; h : 1 0mm) 

[Olio] ±iE<a£«ro*®J£iU::o^Tg*jifc:J:.5 
5.0= 1 6 <£>4§£-f;t, S*g*S}CiEg^ 1 ~ 1 0 mmlg 

[0111] 

[*7] 



[0109] nmm 1 5 , tt«« 1 5 . 1 6 
0 . 5 a»%H f Tk^fSic 5 #maaM&si-s itici 

It (Digital  InstrumentsttMNano Scopellla) "C 
£fi$ii<7)ZM^M$IBi-e^SRm s (nm) £ 



(14) 

26 







PH 


(t:) 


(&) 


Rm s 
(am) 








in 


n 


m/n 


ppm 




ppm 


!U&£il5 


CuHP(CftO)„H 


12 


11 


1.1 


25 


NH 4 OH 


2800 


11.3 


50 


10 


0.281 














NH 4 OH 


2800 


11.3 


40 


10 


4.328 


ifcRfl)16 












NH 4 OH 


2800 


11.3 


50 


10 


3.074 



t&sMm : 4 o *cx»i 5 o ®as#ra t : i oa- 



[0112] HiS^J 1 6 ~ 1 9%.Xftt&m 17-19 
0 . 5 *fi%H F*^fS(C 5 #raa«HQ.g-*-5 r 
5 *E»fctt£l»* UfcKff*?J 1 0 0 n m<0$ii£Atf JJ 
•>-!)3y«f^hii5:i|Lf; 0 rcDx* h>t£ 5 0°C 

\z.igMtitmztiti$i 6 i o ftfflwtm 

teSLfcfc. 5»m«*lcJ:5aE*fti^t:fT*v\ sift * 





***** 


PH 


(nm/m i n) 








m 


n 


m/n 


ppm 


mm 


ppm 


§£tt£!J16 


C l2 H 2S 0(C 2 H,0) u H 


12 


11 


1.1 


5 


NH 4 OH 


2800 


11.3 


0.48 


|g&#J 17 




12 


11 


1.1 


10 


NH 4 OH 


2800 


11.3 


0.52 


5Q&0I18 




12 


11 


1.1 


25 




2800 


11.3 


0.43 


5H6M19 


C la H aB 0(C a H 4 0) 11 H 


12 


11 


1.1 


100 


NH 4 OH 


2800 


11.3 


0.34 


lfctt«17 












NH 4 OH 


2800 


11.3 


6.26 


ifc&fl)18 


PEG4 0 0 




8.7 




1000 


NH 4 OH 


2800 


11.3 


2.69 


ifc«^19 


-^-^•^^^ M-400 


1 


8.4 


0.1 


1000 


NH 4 OH 


2800 


11.3 


1.91 



e^fftsittsa TPEG400J :**~>Tis>i8&%), #7-£400 
e^fftsittan m-4ooj : ^v^u^-^fe^^y^^^^-T-^, 5H=-s 400 

: 5 ox:, &mi$a t : 1 o# 

10 114] HJS0iJ 2 0 . #%#J 1 

0. 3lt%ry*= Tfrmmz 5 #P«fl gfie&s-f 5 r. 

«3feX^ ( J e o 1 ttM fR I X- 3 0 0 0J ) Srfgffl 
9 (C^-f . 



*-7a-izxmsti,it. is v =>y commit, it 

l-6iooj ) x-aij^Lfc, fcft&mffi'&commmiE 

10 113] 
[^8] 



[0115] ^ - T\ 2 0 t ###J 1 t £JtigcL 

•to T^S, 

[0116] itt£0ij 2 0 

<o A PMilifiSlrfffl LfcUW*, HJSSF'I 20i PISHc 

[0 1 17] 
[*9] 



(15) 



27 



28 







PH 


(nrn/m i n) 






mm* 


m 


n 


m/n 


ppm 




a* 

ppm 


H&AI20 


C 12 H J5 0(C 2 H - 0) 11 H 


12 


11 


1.1 


25 


NH<OH 


2800 


11.3 


0.071 


##£fll 












NHJDH 


2800 


11.3 


0.080 


itS5?fll20 












APM 


6000 


10.4 


>10 



apm: 2 9M.&%t>*-t^ 3 om.&%&ffltfrmfc&xzm7}L&®m.iti 
: 4 or, &ai»n t : l o# 



2 : 4 o-cs-g-L^jfc 



[0118] HJStfiJ 2 1 % Ittetf'J 2 1 

*R) ^M-f^ (Fe. Cu) Sr**UfcAPMi5fc 
^iSlcgSLfc. r^APMiSEMfi, 2 9li%7> 

1:1: rtt^Jg^SiOSF e (2 Op 

pb) , Cu (lppm) kts:ZmiZ&m4*>"£ft7k 

[0119] r©->!i3yss±©?5M« (Fe, c 



IRU »a»S^^9X^WI»WW- (I CP-MS) -c- 
&«*£S'J£ U *««iST?O^SSS (atoms/ 
cm 2) KfftJI-rs. 

[0120] &«-e^ife*ixfc±iEo^y 3v*«ojjfe 

i*«r. St 1 0 l^-rsfcr£ff2£{£ffl L, 6 0 

TC." gfcrW^ 1 0#i U 7-f y7^Cj*»feKJ: 9ffo 

U = V»K*ffiO»S&* (Fe. Cu) Srg?10lC^ 

[0121] 
[$10] 





ttlWB . 


^(XlO^atoms/cm 2 ) 










m 


n 


m/n 


iftJK 
ppm 




ppm 


mm 


WkSt 
ppm 


F e 


Cu 




C 12 H 23 0(C 2 H 4 0) u H 


12 


11 


1.1 


50 


TMAH 


50 


EDDHA 


100 


5.2 


<1 


Jttt«21 












TMAH 


50 






682 


139 




1000-3000 


3000-5000 



iSif-jS^ : 6 o t:, i£?#-s$W t 



1 0# 



[0122] et±©gf*d»e>, *&w<nm#mi. 

[0 12 3] HfilSC, XMtCffttT' (^-f^/H « 



[0124] tit, *&w<r>wfrmt; aswi:*** 

[0125] 

*mmm* mt-yv^^, mtyj=-^, xj*. tt 



£0 



j0 



(51) Int. CI. 7 

C 1 1 D 3/04 
3/20 
3/30 
3/34 



F I 

C 1 1 D 3/04 
3/20 
3/30 
3/34 



(72) *W* « 



F^— 4H003 AC07 BA12 DA15 DC04 EA23 
EB08 EB13 EB19 EB22 ED02 
FA07 FA28 



